Neuropsychiatric symptoms are one of the factors determining quality of life among Parkinson's disease patients, but often remain underestimated by clinicians, especially in early disease stage. Objective: to study the clinical features of affective disorders and comorbid personality traits in prodrome of Parkinson's disease (PD) and their effect on treatment adherence. Materials and methods: 29 patients with PD were studied with questionnaires (Toronto alexithymia scale (TAS); Minimult personal questionnaire; DSM-IV criteria (SCID-II); Hospital anxiety and depression scale (HADS); Hamilton Scale for the Assessment of Depression (HAM-D)), and clinical-psychopathological method with objective information collection, neurological examination and neuropsychological testing. Results: Among the patients with PD, personality premorbid features cluster C were most prominent (48% patients). Affective disorders in the prodromal period of PD are dysthymia (13.7%); cyclothymia (6.8%); recurrent depressive disorder (34.4%); and single depressive episode (44.8%). Affective disorders in PD are characterized by late onset, the prevalence of anxiety, asthenic-apathetic symptoms, as well as a high level of alexithymia and somatization. We found the relationship of personality traits and adherence to therapy: the least compliant are histrionic n = 3 (10.3%) and schizotypal n = 2 (6.9%) patients. A high prevalence of dissociative reactions (55%) was noted in response to a diagnosis of PD, which is similar to cancer patients.
Parkinson's disease (PD) occurs in 0.5-5% of people over the age of 65 [1, 2] . PD is a clinically heterogeneous disease that reflects the inhomogeneity of the sequence of involvement of brain structures in the degenerative process. [3, 4] . Non-motor symptoms occur in 60% -100% of patients with PD [5] . According to a study by C. Juri (2006) , there were non-motor disease manifestations in 81.5% of patients. Neuropsychiatric manifestations is present in 50.8% of patients: cognitive impairment -30.6%, autonomic disturbance in 43.5%, and sleep impairment in 54.8% of patients [6] . Most common non-motor manifestations of PD are: anosmia, REM sleep behavior disorders, daytime sleepiness, gastrointestinal disordes, as well as a number of neuropsychiatric symptoms: anxiety, depression, personality traits changes [7] . Patients with PD with comorbid psychiatric symptoms (PPD) are more fragile than patients without it. In patients with PPD often observed paradoxical responses to medicines and delirium [8, 9] .
There is increase in the frequency of seeking psychiatric care during the premotor phase of PD [10] . Despite the abundance of PPD, the attention of clinicians is focused on the motor sphere, and psychopathological symptoms remain unrecognized, due to the symptomatic "overlap" of psychiatric and motor complaints [11] . There are different views on the origin of PPD. On the one hand, there is an approach based on dividing symptoms depending on the effect of dopaminergic therapy: symptoms of the "OFF" period (period of no drug action) and "ON" (period of drug action). [12] .
On the other hand, according to the theory of H. Braak (2004) , premotor symptoms in PD occur on average 17 years before the first motor symptoms appear due to damage to the nondopaminergic system of the brain and dysfunction of the mesocorticolimbic and striatal circuits [4, 7, 12, 13, 14] .
Change in personality traits as a characteristic of premotor phase
Special "premorbid" personality traits characteristic of patients with PD have been observed by various authors since 1913: anancastic, dependent, paranoid and rigid dimensions are described, with low emotional intelligence and a tendency to "suppress" or displace emotional experiences [15, 16, 17 , 18, 19, 20, 21, 22] . Similar characteristics were found in the working route of patients. Patients with PD better coped with organizational work, labor activities within the framework of regulated rules, were not inclined to creatively complete tasks, build theoretical concepts and deceit, were less likely to show career ambitions [23, 24, 25, 26, 27, 28, 29] .
According to retrospective studies of objective history, patients with PD had traits of self-control, rigidity, introversion, dependence on the assessment and opinions of others and anxiety long before the first symptoms of parkinsonism appear [30, 31] .
Parkinson personality is widely studied using different questionnaires: according to Big Five Model (BFM) questionnaire the most common characteristic was neurotism, while according to Cloninger Psychobiological Model (CPM) there was a decrease in novelty seeking and an increase in the harm avoidance [32, 33, 34] . Despite the abundance of works using the questionnaires described above, there is a rare use of tools to consider the "parkinsonian personality" in accordance to the DSM criteria [35] . According to A. Nicoletti (2013) , it was fond precedence of impulsive-compulsive traits in PD patients compared with the age-adjusted control group and its prevalence increased with increasing age and length of illness, which may indicate dysfunction of the fronto-striatal pathways before the onset of the disease [36, 37] . Personality PD characteristics have neuromediator correlates: the novelty seeking characteristic is associated with the dopaminergic system, harm avoidance is associated with serotonergic activity and the orbitofrontal, parietal and occipital cortex, reward dependence is associated with noradrenergic activity [38] .
Changes in the novelty seeking function were also studied on modelbased decision making theory [39] . When dopamine level rises in lateral prefrontal cortex, the likelihood of "habitual" actions is increased, and an increase in dopaminergic synapsis density in the ventral striatum increases model-free decision making [40; 41] . Disturbance in habitual behavior is considered to be involved in patients with PD. The machine learning model showed that "OFF" period determinates function of predicting a negative result, due to a decrease in the inhibitory effect of serotonin on the dopaminergic system of the brain [39, 43] .
The premotor phase of PD is also characterized by a change in the subjective perception of own body, physical health, and one's own abilities: patients with PD more often complain of weakness and fatigue, combined with a feeling of failure, inability to control both the body and one's own will to act [42] , that correlates with the mental status and disturbances in the visual analyzer, decrease in the feeling of loudness of one's own voice and olfactory dysfunction [15; 42] .
The factor determining the difficulty in diagnosing changes in mental state during the onset of the disease is alexithymia (difficulty in recognizing both own and extraneous emotions) -26% in patients with diagnosed PD and 21% in patients at the initial stage of the disease [14] . The most common is the "frontal" theory of the origin of alexithymia, which is confirmed by the impairment of visualspatial, executive, and non-verbal tasks during neurocognitive testing [42] .
Anxiety and the spectrum of anxiety disorders
Anxiety is common at all stages of PD: from the premotor period to the advanced stages of the disease [11, 45, 46] . Even in the classic Essay on tremor palsy, J. Parkinson noted the importance of anxiety symptoms in the dynamics of PD [47] .
Predisposing factors for the anxiety disorders in patients with PD are early onset of PD, male gender, postural instability, and high dosages of dopaminergic therapy. According to the results of epidemiological studies, patients with PD are more prone to developing anxiety disorders and taking anxiolytic drugs before a diagnosis of PD [48] . The prevalence of anxiety disorders in patients with PD is up to 60%, however, anxiety remains unrecognized due to the similarity of symptoms with a neurological disease and comorbidity with depressive disorders -92% of patients with PD with diagnosed anxiety showed a depressive disorder, and 62% of depressed patients with PD -Anxiety Disorder [11, 30, 49, 50] . Such overlap of symptoms is explained by a common neurobiological substrate: degeneration of the subcortical nuclei, dopamine, noradrenergic and serotonin pathways in the circuits, involving the fronto-basal ganglia, with a specific loss of dopaminergic and noradrenergic innervation in the locus coeruleus and limbic system of the brain [51] . The effect of anxiety on the PD quality of life and the patient's adaptation is more significant than the cognitive decline: up to 67% of PD patients noted the negative impact of anxiety disorders on motor symptoms [52, 53, 54, 55] . Anxiety in PD manifested in 36% before the onset of the disease and in 64% after the diagnosis [56, 57] . In 42.5% of patients with PD, signs of social phobia were detected, while, in 8.8% before the manifestation of PD [58, 59] .
Affective disorders
Prevalence of depression in PD is 20-35%, and the risk of occurrence became higher in 18% every year of the disease progression. A history of depressive disorders for 10 years is a significant risk factor for PD [59] . History of depression in patients with PD occurred in 9.2% compared with 4% in the control group [60, 61] . Risk factors for depressive disorders are female gender, severity of motor symptoms, difficulty in dosing dopaminergic drugs, decreased cognitive functions/dementia, psychotic episodes, anxiety and sleep disturbance [48] . A major depressive episode is more often observed before the manifestation of PD in 27.8%, dysthymia in 7.8%, and minor depression in 7.8% [57, 58] . As with the spectrum of anxiety disorders, clinical heterogeneity is noted depressive disorders in PD, in particular, an adjustment disorder is distinguished as a reaction to the diagnosis, a major depressive disorder, dysthymia [48] . There is a decrease in dopaminergic metabolism in the limbic system of the brain and thalamus, a decrease in the noradregic innervation of the blue nucleus, and a decrease in the serotonin innervation of the forebrain [52] .
Hypomania and mania in the structure of bipolar disorder (BD), foreshadowing the manifestion of PD, is rare, however, there are data on isolated clinical cases in the literature [10, 62] . According to foreign literature, the prevalence of BD varies from 1% in the case of BD I and 5% in BD II, it is noteworthy that both manic and hypomanic episodes were recorded by patients or their caregivers only until the manifestation of motor symptoms and did not recur after the onset of dopaminergic of therapy, in 3% of patients with BD hypomania changed to depresion [63] . BD increases risk of disorders, impulse control, drug abuse, development of drug hypomania [64] .
Schizophrenia
Both schizophrenia and PD impair the quality of life significantly [65] . Common to these diseases are: apathy, decreased motivation, ability to initiate action, altered emotional reactivity, which often do not reflect the dynamics of neurological disorders (or in the case of schizophrenia positive disorders), but have their own dynamics and portend the appearance of positive/motor symptoms.
Currently, there is no data on the prevalence of the spectrum of endogenous disorders in patients with PD. In a retrospective study of patients with PD, there is no association between schizophrenia and PD, however, in the study of patients in psychiatric clinics, there is an accumulation of patients with PD who, prior to the manifestation of motor symptoms, were treated on an outpatient basis or were hospitalized in a psychiatric hospital with a diagnosis of schizophrenia. [48] .
Below are the results of our study of the characteristics of affective diseases in patients in premorbid BP, as well as their personality characteristics, preceding the appearance of motor symptoms of a neurological disease.
Aim: to study the clinical features of affective disorders and their comorbid personality traits manifesting in the prodrome of PD for 10-15 years before the diagnosis of PD, as well as their effect on adherence to treatment.
Methods: 29 patients up to 85 years in the absence of signs of obvious cognitive decline; 1-2.5 stage according to Hoehn-Yahr; the presence of affective disorders in the prodromal phase of PD for 0.5-10 years before the onset of motor signs of PD.
The study was based in the Federal State Institution "Clinical Hospital" of the Administrative Russian Federation President 's Department.
The study was conducted using questionnaires: Toronto Alexithymia Scale (TAS), Minimult questionnaire, DSM-IV Personal Questionnaire (SCID-II), Hospital Anxiety and Depression Scale (HADS), Hamilton Depression Rating Scale (HAM-D).
During the examination, psychiatrist, neuropsychological psychologist and neurologist examined all patients.
Sociodemographic data: 29 patients with a newly diagnosed PD a history of affective disorders was studied. The average age of patients was 69 ± 8.3 years; men n = 14 (48.2%), women n = 15 (51.8%). The stages of the disease according to Hoehn-Yahr: n = 20 (69%) -stage 2; n = 9 (31%) -2.5 stage. Forms of PD disease: n = 22 -mixed form, n = 3 -tremulous form, n = 4 -akinetic-rigid form.
Neuropsychological examination
Neuropsychological examination revealed no dependence on the age or form of the disease. When performing the task of reciprocal hand coordination in all patients, except one, slight asymmetry is detected due to the left hand. In 12 patients (41.3%), there is an impairment of the simultaneous (simultaneous with something) method of processing information. All patients showed pathological inhibition and long-term memory impairment. At n = 5 (17.2%), there was a change in cause-effect relationships with the actualization of latent signs. In n = 8 (27.5%), there was an impairment of constructive praxis, and in 16 patients (55.1%) a decrease of auditory-speech memory.
In the group of patients with PD, personality premorbid features belonged mostly to C cluster (obsessive-compulsive and avoidant personalities) -48%, which corresponds to previously published data.
Features of depression in the prodrome of BP
In patients with future PD onset of affective disorder was late (51 ± 3.7 years). Depression in the prodrome of PD had a high prevalence of anxiety: health anxiety n = 22 (75.8%), anxiety for cognitive abilities n = 8 (27.5%), anxiety about symptoms of PD n = 10 (34.4%), anxiety about the general state of health n = 4 (13.7%), panic attacks n = 5 (17.2%). For many patients n = 16 (55.1%), feeling of self-change, a need for support by relatives was common.
The feeling of self-doubt was often combined with apathy and fatigue n = 12 (41.3%,) and n = 23 (79.3%), respectively. A decrease in the ability to induce motivation n = 14 (48.2%) was also common in the prodromal period. Somatization and alexithymia were found both in personality premorbid characteristics and were traced in the structure of depression. According to the TAS characterological features of alexithymia were observed in n = 15 (52%), subclinical features in n = 10 (34%), no alexithymia was observed in n = 4 (14%). According to the HADS data, anxiety was found in n = 29 (100%), while depression at the time of examination was found only in n = 14 (48.3%). According to the HAMD (objective questionnaire), depression was observed at n = 19 (65.5%). A possible reason for the discrepancy is a high level of alexithymia and difficulty in recognizing emotions among patients with PD, which, however, requires further study in large samples. Among the studied patients in the prodrome of PD, the following variants of affective diseases were noted: dysthymia n = 4 (13.7%) cyclothymia n = 2 (6.8%) recurrent depressive disorder n = 10 (34.4%), the only depressive episode n = 13 (44.8%).
Dysthymia n = 4 (13.7%) duration 7 ± 2.2 years
Symptoms of dysthymia are comorbid to anxiety disorder (panic attacks and hypochondria anxiety). In all cases, it was high prevalence of somatization (palpitations, headaches, sleep disturbances, decreased appetite, constipation, flatulence, etc.) and a high risk of exacerbation of somatic diseases (gastritis, gastroduodenitis, retinal diseases weave, GB, periodontal disease, etc.).
Cyclothymia n = 2 (6.8%), duration 5 ± 2.3 years
The clinical picture of the depression episodes was represented by endoreactive symptom complexes (melancholy, anxiety with apathy and anhedonia), with a distinct daily rhythm (increased melancholy in the morning, sleep disturbance, loss of appetite). A psychogenic complex of depression is represented by loss of loved ones, divorce, etc. with persistent anxiety-phobic symptoms. Hypomania was presented by acceleration of associative and motor processes with a decrease in the need for sleep (up to 5-6 hours per day), increased working capacity but within the limits of conventional norms. In the structure of the last depressive episode (before the diagnosis of PD) there were florid astheno-dynamic disturbances.
Recurrent depressive disorder n = 10 (34.4%), duration 7 ± 3.2 years
In 10 cases (34.4%), psychopathological disorders manifested after a traumatic situation (relocation, divorce, death of a close relative, conflict at work, etc.). In 8 cases (27.6%) patients had 2 depressive episodes, in 2 cases (6.8%) -3 episodes. The duration of the first depressive phase varied from 3 to 14 months (average 8.64 ± 2.39 months). In all cases, symptomatic remission of an average duration of 3.25 years ± 8.06 months was observed. The average duration of the second depressive phase was 14.27 ± 3.6 months. The last depressive phase occurred 10 ± 3.70 months before the onset of the first motor symptoms.
The only depressive episode n = 13 (44.8%), duration 2 ± 0.7 years The only depressive episode was reactive in nature and occurred after significant traumatic situations (death of a relative, dismissal from work, divorce), characterized by prevailing apathy with motor slowdown, loss of appetite, disruption of the digestive tract, rises in blood pressure, sleep disturbances, that are long perceived by clinicians as an affective, and not a neurological disease.
Personality features
The study also examined in detail the personality characteristics of patients with affective diseases in the prodrome of PD. Personality traits were investigated using the Minimult questionnaire and a personality questionnaire using the DSM-IV criteria (SCID-II).
Obsessive-compulsive personality disorder was recorded in n = 13 (44.8%) patients using SCID-II. Histrionic personality disorder was recorded in n = 4 (13.8%). Paranoid was n = 3 (10.3%), schizotypic -n = 3 (10.3%), schizoid -n = 3 (10.3%) and avoiding -n = 3 (10.3%).
The results of the Mini-Mult questionnaire (see Figure 1 ) generally confirm the data obtained using SCID-II with a peak on the psychasthenia scale. The second peak on the hypochondria scale does not characterize the individual as a trait, but the state of mental condition in response to the disease. Peaks on the scales of deceit and correction with a relatively low level of the reliability scale deserve a separate discussion. In light of the personality characteristics of patients with PD, it can be caused by tendency to give social acceptable answers and focus on social norms instead of tendency to lie itself.
An important consequence of the results is the fact that the identification of the personality characteristics of patients with PD should be carried out with the the clinical survey, which corrects the system biases of questionnaires results.
Sleep Disorders in PD
Before inclusion in the present study, sleep disorders were diagnosed in n = 5 (17.2%) patients; only n = 2 (6.8%) were treated for sleep disorders (see Figure 2 ). In a retrospective assessment, it was found that sleep disturbances manifested several years before the debut of BP -in 1-2 years in 12 cases (41.3%) and in 3-5 years in 10 cases (34.4%) (n = 22 (75.8%)), which allows us to consider them in some cases as one of the prodromal symptoms of PD .
At the time of examination, disturbances of night sleep were observed in most patients -n = 24 (82.7%). The structure of insomnia disorders in the studied sample was heterogeneous: n = 11 (38%), awakenings during the night and early awakenings in n = 7 (24%) and n = 3 (10.3)% respectively. Finally, in n = 3 (10.3)%, according to patients and their relatives, symptoms related disturbances in the REM sleep phase were recorded: increased motor activity, lunacy and sleep talking.
Parkinson's disease diagnosis reaction
We found unexpectedly high prevalence of a dissociative reactions to the disease. In n = 11 (38%) mild dissociative reactions were recorded. Clinically such reactions were characterized by doubts about the seriousness of the diagnosis, attempts to convince themselves, relatives and doctors that the disease does not dangerous. In clinical examination of such patients still showed latent anxiety and affect lability -transient disturbances of falling asleep, irritability, and selectively avoiding information about neurological pathology.
In n = 5 (17%), more severe dissociative reactions were detected, in the structure of which avoidance/procrastination phenomena were noted. Such patients rarely visited neurologists, mainly during hospitalization in a somatic hospital for another reason, but refused to believe in the diagnosis. Despite the presence of obvious neurological symptoms (falls, bradykinesia, tremors), they refused to take therapy in spite of the positive effect of their use.
The total prevalence of dissociation n = 16 (55%) in the sample of patients with PD significantly exceeds that for most somatic diseases and is comparable to oncological practice, where dissociation is most often recorded [68; 69] . Also noteworthy is the fact that all patients in the sample had a history of chronic somatic diseases (cardiovascular, gastroenterological), but even with their severity, none of the patients showed a dissociative response to them. In this regard, the high frequency of dissociation in PD cannot be explained only by the semantics and severity of neurological pathology, and this issue deserves further study.
Adherence to therapy
Adherence of PPD patients was low. Only n = 17 (58.6%) patients adhered to the recommended regimen for taking dopaminergic therapy. In n = 12 (41.3%), there were both missed treatment and manipulation of treatment with abuse of dopaminergic drugs. Moreover, patients with histrionic n = 3 (10.3%) and schizotypal personality traits n = 2 (6.9%) were most prone to abuse dopaminergic therapy. In the history of none of the patients with hysterical personality disorder, there was no significant abuse of alcohol or drugs, as well as non-chemical addictions. On the therapy none of the patients with hysterical trait had gambling or other behavioral disorders due to therapy (which may be due to the early stage of the disease and requires further observation)
Prescribed therapy after examination
At the time of examination, only n = 5 (17.2%) took psychopharmacotherapy (antidepressant, anti-anxiety drugs), the remaining patients n = 24 (82.7%,) despite the presence of depression, insomnia and so on did not received psychopharmacotherapy. Psychopharmacotherapy was prescribed in 22 cases (75.8%), in two patients an improvement in mental status was due to correction of dopaminergic therapy. Patients were prescribed mainly antidepressants from the SSRI group (escitalopram, paroxetine) -n = 11 (38%), as well as trazadone (serotonin receptor antagonist / serotonin reuptake inhibitor) -n = 11 (38%). Quetiapine n = 5 (17.2%), was also used in small doses to correct anxiety disorders and insomnia.
Directions for future research:
1) In the future, we plan to distinguish a group of patients with comorbid mental pathology and Parkinson's disease to conduct a genetic study of the exon and/or to find common genetic features of Parkinson's and mental illness 2) We hope to expand the patient group to 200 for statistical confirmation of the materials received 3) We are going to identify specific traits of mental illnesses that occur in the prodrome of Parkinson's disease, allowing us to predict the imminent onset of a neurological disease.
4)
We plan to compare specific personality traits and features of filling out the questionnaires with the control group 5) Some of the patients (up to 60) we plan to study in detail using a neuropsychological study to identify specific neuropsychological markers of patients with Parkinson's disease and mental illness 
